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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To avoid damaging a fuse and 
lessen additional pads. 

SOLUTION: In a semiconductor device 10 having a trimming 
means added to resistance nets Ra-Rd, the trimming means 
comprises fuses 5, 6 f 7, and switching means 15, 16, 17 for 
switching connecting ends of the fuses 5, 6, 7 to the 
resistance nets Ra to Rd or fuse blow current feed lines C. 
A plurality of sets of fuses and switching means are 
provided and a decoder 13 for selecting any of them and 
switching to the fuse blow current feed lines C is added. 
Except when trimming, connection to externals is cut to 
lessen the chance of the fuse damage. Since designation of 
trimming objects is encoded and done, pads 12, 14b therefor 
may be lessened. 
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& <DX$>Z> i t i:1--£.#i!#:^Bo 

^*«#iD s *ir v»4 i t £<wm t-tz, m&m 

fflT*Li»tE« * ftfc¥*#«11o 

®cis: tt h fix ci t * #^ t -t * m*m. 5 fEttw* * 

[0 0 0 1] 
[0 0 0 2] 

m*<V8Lffi] *»lltt1-4rfe*, I C (^*#« 

S) KI*3il**tfe»tltUr3V»T*0»«;f|[S:«WI*LT 

Sl3tiJj:O f -f-Oi!l5efe*Ka6cy< MM > rftmtffito 
it* 5 - 2 3 5 2 8 2-5§-£$£& £*#bb) 0 

[0 0 0 3] i8i:f«Mt1i: LT^Lt I C Hi, 
4fli©fiSt* : J : Ra, Rb, Rc, R d * uEfllUSHK L 
T«tt«Ra-Rdt*j£t4ittt:, agt*^ R a 
IZttLX h ') 5 V^3frf- 2 SSi** 
R b IC^LT MM >y*&-3i£mz&»2it. Jfitt 

t<7)T**^>o SiftSR^ R dliBSttKjfiv^g 

&ffiK£&<fc 9l^£ftT£0, aftSrFR a, Rb, 
R c lifpjftfc B&mfrhff>iSt>'2&\,z*tfoLti*2%:1& 

2, 3, 4 14, Mftk, M&tt& g .*>8?ft#ffi^£S#?e<! 
i:«^4i(0t-abot, 4>£ < t *>-|IJ{i*-<o:tfcg|£ 
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[0 0 0 4] *LT, &&MHR a - R d OUBROffiSt* 

y\t * <n t i &ig »= 0 £ ft h ft#$eB ^ <b ^ft T 

t §un-5-^eaicjc&i:-r mm >^*^2, 3 , 

iUt, fflftSFF-RdoSgtfctf^ SfitJtff-RdK 
8R*fRa, Rb, R c *«J[jDxfciSttfl[*-COlt 

[0 0 0 5] h 'J 5 >^^«ftOf^ 

x^^^r-f-y-rii, planus ft, 7>f -v^vf-r 

f 2, 3, 4<i, I CrtUBgSftT, ^SBtf'ibjgSfSft 
[0 0 0 6] 

^ri>m^a^i,y'u--f\L-yt^-j vb<nmz\tmk 

)g<0f S ^»i-v^ > 77, 7- y°u - fM y^.xfT)V 
5 - <y A i$ <r>; < -y K * ft ^ft <7>gi4B K is it ^> Kf fctt» 

i: ^tSii*i:£ot lfl-l onaa^7t^ < gESfr 

I C^ift©S»Mt, ^^.D D pJ±^iv^i: $ 

ft"^rs — 

[0 0 0 7] £*lk*JU *^SB n D B^tcW-r^iftiltSfh 
so oM*(iiSt oTiJf), :*ii:ffot, ICCRSJfL 
^rffitfilwOV^T tIE5t^ MM V ^ L *ttftlf* S> 4 v> 

*^v^ 0 ift^lifsfftt^ai t)<D&Ti1E< 

[0 0 0 8] -ti-C, ICjHft-Ct»ttj||[Oh'J5> 

^«-nT^i:i-*^i6, HI9[c^L^I C 1 aOidtc, 
40 ],ij 5 >^^2, 3, 4tf)^Wni:7a-X5, 
6, 7£«UB1--2>i:i:*>K, ^ft-rftOMSUiE^«SE 
8ftt^K5>, 5b, 6a, 6b, 7a, 7 b *ft 

vnm^titzmmL^ i c ^>*^ltm*?>7 

[0 0 0 9] L^L4**e>, -Oi -p ^a#K;^1ffiS;9 

*> i ce>»c»asfLfci * tftotv*©?, ice 

50 > u** i" * M-BS* O*** 1 ^ *> 7 a - X \Z i> a A,T 
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&7a - XofflfC i o tf I L 4V> t i % fSEti' 

[ooio] 7a-^rti;2itfciiii^ 

•y I C f >7WSD£ft4<0-C\ ICOt" 

loon] *m#$zm.<r>5zm£-c «*«ifttt*> 

h 'J 5 > y&~°Ii&b-j-&tz tbizy *-X^<Dmffi? 4 > 

i c tr wsistii-rKf&L, -taw^fB^-* 
Kit • eas-t*- trsiitiSo i^^ti, i<7>i 

HJ 5 >^37:*-X**tffSLil^¥^*§!lMSr#l3H- 
[0 0 12] 

[tS®4-M*-t-5>/ci6o^] znz 7 KmmtMik-f 
ZtztbilftWZtltzm 1 7iM$g6 <Ofi?&#IS:Kov*T, 

[0013] [#S 1 ©Sfft¥S] £5 1 

miz h 'J 5 >y*S<75#*D^tt^**^et:^^r, 

x^tco-c*)*), mmmm^mt, si7a-xwit 

[0 0 14] z<r>£7%miv>Mik^&i<n*mte$imz 

T, 7a-X^i7-f/^<7 KJf?|ltBLT7 
*tt«*fclW»ttU«aPLfc + Kit), 
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[0 0 15] £itU i »K 7a-X^(Ogg7-f 

JJtffi h'H> ^ffl 7 j.-Xtf>flH»j&«3|£. L ft v 
[0016] [* 2 OS?tfe¥©] * 2 

iJ ± IfttE»!J^R«5tta f ttSK»t <b i: i: 4 

nt>»ifi(Oi *><5ftL*»4rSH?LrfFffi7 a - X jgBr^at 

[0 0 17] i<OJ: ; 7^^2<73»ifc*S<0^*^S^ 
5 >^»*«57.3.-X**M8*c>}B5£LT*t T 

k 7 a - x»wf ttttfttt 5 > * a- l r -7 a - zmmm 

[0 0 18] £*U-<t ft»*t>7*-X^or^ 

•t*ofcie>K/<? K*tttnl-*lRu, f'^-^n^it 

■C, -f-ftmo^jL-XSlfflJS^SrtU^y K*ii 
[0 0 19] -[*3 0lfftflE] |3(?)»^S^i 

#^si± (x msis*!i<oii*«3 \zum.<»ia<) , ±ib 

40 -5-oS^jStO^SSm*SS8t-l5E7i-X^»f«S£ 
«*&7-f >**«*5cSftTV>*£ i: «r#Sti--&o ) 

[0 0 2 0] i«OJ:7^^3WM^S<7)^*^S^ 
JboTIi, 7a-XwS^5fe* t 7a-X^»fmBi*L««&7 

t , v 7 a - x icpjjg-r s mr icflisKigo 

a^li^jfa^^^W-C, 7 jL-X<7>$^i4* J S*-5C b 
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^»^-X Lit v^*fl«« * #1 

[0021] [jm m 4 O^SO^S 

[0022] zcdx n *m 4 <DMik^&<n*mfammi~ 

*tii:m<D t # \z -7 * -X?#»fm«!£«*&7 * > 
t.Aot|/:t- v mSE«±«SKigO t £ T-|5ijt £ ft 

-x^jfcco-*- yt«K j: o r*a«*tt*«^f*»-a 

[0 0 2 3] [ft 5 ft 5 w»»#ao*j» 

(, mag«)*>fl!*4i5i=Gft«>$n<) * ±e 

o« i ©sft^sof iMitioT, mmm 
fcm &mtcM$mm zntz ^m^m^fzhox- 

[0 0 2 4] iOJ:^4i|S5«)»ft#a(0**#««U 

SrJMUKiitJDS-tirTtt £ o T»e> ft. 

•C. — *«)«fiLiffl<0»Jn;'(lS:*iinS ; ^--Si i-citfitrt* 

/c, 7a-XS:»»f***i4:Tatt:«PIoatt:ltSrJ|lW 

«i, -*«>*fii*Plw«fit«[S-«^-e-*i4:-c«^i-*i: 

[0 0 2 5] Z.tUZ£<t)^ yj.-XZmWrZ^ZZtX' 
1&iKM<nWSnM. & mm K iflJD £ £ it fa'M £ * £ co £ ffl 

[0 0 2 6] [ft 6 ©»ft#8] ft 6 comik^&L<v¥-m 
tt§£gt± (, UH^«DOjR^]R6UlEttOAl<) , ±E 

oft 5 oj*ft*«oiN*#*iiTa o r » Mies^ji 

mt-rzo <.irti:t>*>, mmm.tiifrE.m&zmmLxw. 
ff**fli+**EEttffiiaK*»tii[»K»te>*i.r*o, *n 

^*i«*fftftfflllll&;^iii^frffilBJ»K-Cfcai Lfc* 
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[0 0 2 7] £OJ:d**6 0j*ft#S©¥#*8«K 
*ofli, £&«E«£|§IB$0>*g£-A*4-*EtttB|g|B 

•*-<OB&» &*<0 HJ 3 V^JilSIB^KfH&S^fe^tO 

x\ r^-v>b—oxit^mziti6xi5<c\ti}^m 
. -cfc&o -<oi o iZ7*=i-yz$ t*bz,z\ tits. »k }g 

£o Sfc, #*fiE4*UI5lft0ft0jn££v*?«|B«-3R& 
[0 0 2 8] 

«8*J0IT©» 1 HMf!l~ft 7*JftF!li;± <0 Mte&JiZlsLW 
ti. ft l**ffiH±±E»» 1, ft2»&*13:& 

*SibL3tt«>-c*»), ft2*iSCTi±±fecoft3»^ 

20 SSrASftL 9, ft 3 ^Jfet?Ul±.±ie<0.ft 4 

«, Rirm 6 iiife^j(i±ieoft 5 »st*at*iH^t Ltz 

f> <0T-* , ft 7 **«»±±|E<0 « 6 

Ltz<l><nx-$>Zo 

[0 0 2 9] 

[ftlUMW] HIl '^®^fL/;$^OfS 

&mm.^xm7siztix^z>o 

30 [0 0 3 0] iOICIO (#-*^S) 9 CO I C 
1 a £fflit1-£cDl±, t&tflC^R a ~R d izy^-X 5 , 
6, 7cO#iPS^L3tffit»t»igBl 1 i:rs3LT7a-X5, 
6, 7<OMffi<Oii^lcx-l' ^f-Iali^l 5, 16, 17 
M^-f^flffil5a, 16a, 17a 

*@8S14, 1 4 a **iain?^rv^,ir-cab-i)o 
[0 0 3 1] Jfifit^SBl 1 l±. H&k n~^cMnsSo® 
t/tsg^Ra, Rb, Rc, R d<r>W.m&mZtifzffl&m 
R a ~R d^SISgSBEaA, B Ffllz?gJ&$ I) , m 

StrL»^-R a Uttj&n LTK»t fcitfc? *-X 5 , S 

Rc^#SDLr$£»tib<ifc7i-X7l±, ^-<x -refill 
ttSTOatttE** 2 0 nfiftt/hS < T«l-C£, 1 5 

-20 m Amg.omffi.ztis.-r t mw-+& t <o-c*& 0 

[0 0 3 2] X-f >^@S&1 5 (±, *tC|*|^?^iffico 

ti. =«^4-^tl, mmm^iz^cxmim^ist^ 

so 2S^Fcoj»iH7cffii:ft l«T-i3J:O*ft3^c0*ffi«S 
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# 3 ^ - xv#gfma«$&^ -f > c *t 

it:. *4 5 + * 4 ? f-EItt 1 

5 a fcHtflliaofc iftli, iStnUBSBl 1^ 

(7)«At:^LT, f(U»^**7.*--X50iftiBfc*R3 
*U *2a^3Wttflt* : 5FRaO<ftSi^««*fL, ^35® 

SBrWSESS^-f >Di:88Sft-io -iil^ 0 . 
>W *^EH»l 5«±*>f 7^0651 5 a <h#K 7^-X 

[0 0 3 3] H«C:LT\ -y^Hlttl 6***4 -y^ 

mssi 6 a fc#K«»*T-Rbstf7i-X6fc»LT 

i:fia* : ?'RcSU f 7i-X7i:ttL'r^8Sft6o - 
ixic J: 0 % &&tttffil 1 li. SSlM h *) < >ym<Dy*. 
-Xi$J:W f flJ»*acOjfl#a»5 + 1 5, 6+16, 7. 
+ 1 7i£tt^*i*:fcO£&o-tv>£ 0 ifc, -7^-X^ 

XmWtW>ffii&&-i'2>tz*><n&&<7>'*v K5 a, 6 a, 
7 a##-^v Kl 2i:*fiSft0^ 0 "7 
a - X ftFBfttSKSX 7 4 > D ***»fb * ft fc - i: £ «t 
5, #.»^'^K5b, 6 b, 7bt#-0^7K12 

[0 0 3 4] f3-^13ll A***2 Vfy 
3 *7 4 >SP^x=J- K7 A >E, F, GO*>OT***K 
1 4**<b 2 If *y h^)r'v^;V'7*-^Sr$itT, 
5^**11 "0" <Dt Kifn- K^4 >E, F, 

"2" Oh Sl±fn - K^4 >F/f*tS:**^L, 
r*-***ffi "3" <7)tllif3- K7-f >G/ittSr*« 
tc-f^o f^fn- K7 4 >E(i±&0*4 v TMffi 1 

5, 1 5 a^(D»mff*§rt2ti, f3- K7^f >Fli* 
^7f0!Sl6, 1 6 a^Of&JftHI-th S*U 7*3- K 
7 4 >Gii*4 7«1 7, 17 a ^co$«ffl!M-f- k S 
n-^o iftU J: »K :Of3-^ 1 3 Sttffi h US 
>^ffl(07jL-Xi3j:«$SOl5+15 ( 6 + 1 

6, 7+ 1 7 *>feJ*i^£7^- K74 >E, F, G 

LT 7 ^ -X»Bf«»««7 4 > C«P]^<7>3J&£ 
lT*>**fci: **JS1-**4 -/f-ISttl 5 a, 16 
a, 1 7 a<0«a**7i-X»»fB8EHa^>f >DfflB 

[0 0 3 5] d^fn-^l 3 UftKrt& Uv** 1 4 
ti, 2lfy h^7l/^7-^S:RfiFt-6tWT*-5 
Uy* * 1 4 fc/<7 K 1 4 b i: OWKIi S /P'SEft 
1 4 a *>f£lt*b*lTV*T. K 1 4 b iri^LX Y 



8 

>^#ftO*B£7'-*Sv<* K 1 4 c3£S-C£tt/^n 
^CLKi:B«!LT^7l'^»L :fL^f^-y 
1 3tZ«i-^J:^il^oTv^ 0 
[0 0 3 6] h'J * V^fe^l 8li. IClOfc 

li80#O<>*>t\ #<<OI C 1 0U*H*& h'M 

X»»«»*«*&i-*fc*0£«*EI»l 8a^ h l J 

* >^il^f-^70nyD-t7^ 18b§ 
io tf*<b£lt"C S/PSJIfe@l(&l 4 a<7)y'J Ti^/^WP 

18ct, -tOffiJgT'- * * 4 5 > XO* 

Bf mat sraats-e-^^A totws gnd^ a*k it «b n 

tv^ 0 J/;, I C 1 O^ftftf *H:7^-t^t*IR 

^»W««-c<>«tt»tn:*«*56-*-&xd*;, icv*7 

[0 0 3 7] :o*lHilliflo*i#Ktf:ov^ 
.20 o«ffl««arflftftS-»*i-&o . 
[0 0 3 8] I C 1 0 OtSSt^Sfc 1 1 H^^-StSSttt ^ 

r> ^^ase^A, BBioffistttSrfflije-tio 

-CtiSgtmT-R a, Rb, R cKa£ES*i*:7 i-X 
5, 6, 7* f I»LTv^O-C, tit^gt^R d /i*t 

LTv^tf-tO IC10I±F^ >/t^ltfci^ 

30 T-Ra, Rb, R *,W^*'JPx.*^*ft3ei'*o 
ISSt^Rbirlrax-ittf. tt***»JS.3*L& *> O 
h-T^o Z<nWi&. tt "2" 5 v^WftOffiffiT' 

[0 0 3 9] I C 1 0 t h 'J r/ 1 8 

C 1 0 IzttLXWLtztLtzt-rzt* K 1 
2 *f, 7 i-XS(fia««5 >f > C i:I4fttli, * 
>f yf-EIttl 5, 16, 1 7Wti^tJtHo ^^K 
40 12a ^(b^i-XiSBfSaSaSt^-f >DUM*&«<> 
|^fi|T**^)o ifc. >^<y K 1 4 b, 14c *fr~t~2>1£LW 
li. l/y7M4, 1 4 aOfc^-Cihi&o fifix£>* 
^4, &««St**-7j.-X5 ( 6, 7 2-Cg*< - iififfi 
7a-X5 p 6, 7 li$£:-e£>£o 
[0040] i^IClOt h'J^> ^?S^r 1 8t<D%: 
HiimiLir^t. &M9L®K1 8 a^^^*y Kl 2 
LT7a- X^gf 5>T>CI:7jl- X?#»f ttlS 

^et*&L^^^t^»). 7i-x«Bf«afi8t7'f > 

D^^>/^y Kl 2 aHLtgiGND^7i-XM 
50 ^iS£Mi££-£ ; )*t^£&*K UyX^HSlfS/ 
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P3J&E1B&1 4 ai:A7 KUc t^Lt^n^CL 

[0 0 4 1 ] fit, MJ ^ >?teMl 8*»ftLT<| 
"2" ^T^^D^D^r-yf 1 8b7&^P/S^M 
1 8 c^ffi2j£-tf:£ f^)y 'J T for*— 9 cOf&f£K:x 

y h^J "1 10 0" **P/SS«1II»1 8 c**5>S/P 

Wl^-^tCSi^fL/cffi "2" BP*> 

6, ^'fyflBiea, »V7jL-X»»f«ata8E7 

[0042] :Ht, Ji5E*iX3t7^-X 6 36**BfU 
r, £8HHffii i KisitaaWMBEIRA, B«i<o«aii 

*^RbO«tt1iKfy*>^3;K& 0 ft is, &t/tffi§B 

-iT, SStJlt^ R a *«StX^ R c 0«fit« & aSil 
[0 0 4 3] Ja±o|JiW*^K^^i J: n \z^ :w I c 

lOUfeoTtt, f*)gg[Hg&l 5 - 1 6, 13^£fflJDb 
Hi:*}. itintfV* 7 Kl 2, 14b, 14c tf'PK < X 

[0 0 4 4] 

<d i c 2 oa*_baw> i c i o ^fflai-^coti. ^mani 

»2 2 A*rtiKSH"Cv^jai:, r^-V 1 3 tcfC^&T* 

[0 0 4 5] 2 2 «i, ±a^)Jfe«»0tt 1 8 

a fcHtttf) h U * >^fe^2 8Xli% < 

i c 2 ortuisttfett, <ft(ort«iHi»ut)*ao*iB« 

«3*iT-v*-C\ 7i-X»»f«**:7:x-X»|tf*8Ktt 
C 2 Oli, 7 j.-X#Bf«»tt«7>f >-^o«»iB#rt 
[0 0 4 6] f3-/2 3li, KEfcT'ii-^l 3tH* 

Aj7>f>4^7K2 3a, 2 3 b tc®igc£ *t£ fc t *> 
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Ay K2 3c *^Ltx^»^w^SS*tT^ 
^B^ittr*:? — Kttiij £fir ^ <£ ^ lc4otv^ G 
iftfcU^JfcLT, b U ^ >^6A2 8 li. FVr/^ 

* 2 8 c S:ftx./:tOift^TV^ 0 
[0 0 4 7] £<a«<g\ I C 2 0 t b y 3 >"^r6^2 8 
^ Ogi^iiL^rat, b U 5 > ^fc* 1 8 

io 2 8 bHUv^^ 2 8 c , W-^ 

**Ay K2 3 a, 2 3b ^Lt^7 UWJitfn 

3\zma$ti& 0 tfz^ ^(vmmtpiz-rj ?xj-f 

n-fe^-^2 8 b^^-y^^V^kffi^StU CtL 
3i*^7 K2 3 c *^LTt'3-^2 3 CJStti-S 7 
n-^2 3t:J:orfn-K7^>E ) F, GOfiTfiri* 

Offi5 + 1 5-7+1 7^^tit^t^t:7a-X 

[0 0 4 8] £ 9 It, >0»#t*g5E^tL/c7i-X 
20 ***»fLr, SStfflgBl 1 tiim&ttflifflSSiRA, BR 

<o*sfii«R i m^m^Rd ?zrt<ommfrb, ast 
t?Ra, Rb, r c^at(Mi**a«»uai:ftjnsn 

-x»»f»attit«7>f >cKM**ri;:5e**iai&2 2tc 

JioTiSa&'bJ'L&o -5-tLja^U^»^c>-7ji.-X»»fS 

7i-X5, 6, 7Ji3c^"C**o 
[0 0 4 9] 

30 im3mmm] mskz-ru^^mi^Lfz^mo^m 

OIC3 0^±ao I C 2 0 tffljS-tSO(±. 
S&2 2*^K8ttEI»3 2 lC&:g£flT^& * f'n- 
^2 3^-/3 3 Kttfi3;fiTv>&£i-C*&o 
[0 0 5 0] *#»i:l±, 3e««BIB3 2**^*-^ 

or^mitHlS&3 2 Ui*-r;w*;v**£ffi1-£ «fc -5 

40 (i, 7^-X^M^t^)(7)i;+S'T^oT, ^^-<< 
3 2 (IIS) ^fttt«rfk/hHO«FlHUIB5gi-&fc<Oi: 
[0 0 5 1 ] 7jL-XjS»f«8Ett*&7-Y>C 

»c7i-x»Bf«attaEi-^si*ja^«puti. <«« 

K8E**5cK8IlIS1»3 2 ta oT«ffctL-&<OT. «x.«« 
tofciLTt, ffti:J:ot7i-X5, 6, 7**^ 
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6. 7 imn.n.e>tit.w.^i-&mi-2>mmfrt>mni~\%m 

I0 0 5 2] 

^s<o^4Hig0flicov^-c, *(nmf$L*mm-tz>o - 

rottll^^i 1/-^ I C4 0**±&<O I C 1 0 tffiit 

4, 14 8^-^4 3, 4 4. 4 4 ai:fl?n 

[0 0 5 3] -*t«0i£t/M88B 1 1 li, ^SSOfiWtrmiS 
I o K4 7^<07 -T >i:ttLt-^jg 

m0l2tir^2> o *LT. ifUi, SSUIR 1 <7>}£#t 

tntfflSBl 1) fc^ifi^J&^Sa/.: i><Dlzmmt 4 0, * 
0*H«&.«SU-liVd = (R2/ (R1+R2) ) XV 

[00541 ttz. 73-^4311, w n h nt&wmu 

1 1 WSl***^*--^*^*^, A*7i f 3f > Y-cmt) 
><Oi>cmzW:m21X. 4 4 RlfS/P 

^&[s]S&4 4 a <> 3 M-j httfoO t <Otct£3S£ JiT ^ 
4„ fit, K4 4 b ifrLX h'J5 V^*Mfc<£>fg 
^t*-* £-§tt&i, -*f«>»tfMH» 1 1 KisttfcflT*!. 

Rl, R 2 <0{5J*t<> h M 3 V^Lt & i><Ot ioO' 

& o 

10 0 5 5] Sfcfc, 5£*BEHf.3-l'-*»4 9I±, * 
JRteAJ!jK*i«EEVref *«»tRIEAa K#EE V d * 

tf5*^T>-/4 5om*U!S£o-C«iH«flEVcc(0 7'Y > 

*»4 9U\ «tt#ffilSttfcT«fflLfcWEVdi:#» 
O^iSimEEVref k H3B^rl6Bii»«0*jr*:ff 

6 11* aS. MOS F7>vXK, PNPXIiNPN 

[0 0 5 61 -<Ot§£% fiW'^maWEVoli, — £ 
ffl (1+R1/R2) xVref KfSfc*t*o fit, -f- 
Ott^atrtfltR 1 . R 2 0Jt-C56* 4wtH, SSlfi 
Rl, R2Wlt* t K#tt*«r»fc-rJ:9^h'J 5 >^S: 
ff do fllxJf. fiWKSttl o^30mA-2 0 0mAf 

^mff Hr-xU-* I C 4 0**fflv^ni>S^ It (1 
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+ R1/R2) **ft«1tJ: >)/h$v^#Uli«t/iffiR 1 
m<0&t}Lm& 1 1 U*tLT h U < >^**firfr*x&o - ^ 
LTj£StttR 1 Offi***:£ < 4 0 > ffl (1+R1/R 

2) <>*s<4or. tt««iujs^< i^ftaps^ts 

[0 0 5 7] iiiUWU fit (1+R1/R2) **tt» 
flt-t *S«tfflR 2 flloactnCfflSB 1 IK 

ftLX HJ 5 >7Hfifft>tiX. igtftflR 2 < 
li (1+R1/R2) «/h*<*oT. ^ti*3tt 

v*liR*£> >^3&*a3[R*>ixT. SfiiffiR 1 , R 
2«>ifctf>lfbo§**l. 5%-2%BLrtKJR»t > *t*o 
4r*K I COSaigJCiBHLfclJrtboSco^Tlira 
— I Crttci5tt*#«ifi1iR 1, R2^i:*K4o 

[0 0 5 8] 

^mBE^m I C 5 0* t ±ifc^5£WEEl/* r *.l'--* I C 4 
0 kfflil-f &<0H. JeWJEl^AU-^SM 9 KftAT 

[0 0 5 9] 5£SEtfcfcB[!8&fflS5 9 11, A*mJ±VinC0 

tj-<bft.T^T, *^tHMftt:Vd= (R2/ (R 1 
+ R2) ) xVinO»E#JSftt4o -HIU^ CO 

[0 0 6 0] $ 3c*ff«ail»» 5 9 i±. -^CO 

A*K**KEEVref ^Sttlife^OA^ tr^EE V d ^rS: 
tt^>n>/<W-^ 5 5 ^°7K5 7i:M7^>^: 

>^>f y?->r b 9 >V7s 9 5 6 tA£tv^ 0 CixtcJ: 

/:tEV d *iico*?H1iaVref k H^v^TJttt^ 

s if * ff d a a « ta s a t a o r v o 

[0 0 6 1 ] :o»^t, -ttOSft«»l n:»t* 
40 h u ^ v^HioTffigttlR 1 , R 2^Jt* f SBSS^ 
LT> ASWEVin^BrS&ttiJ: ?ofci:SU/< 
^ K5 7 4-^-r^m*^*9#^^J:dtcft^o 
[0 0 6 2] 

[^6*tSF!]] 1 6 C/d 7 ^ HS:^ Lfc**«Of * 
(ODC-DC3>A-MC6 O**±SE<05£SEEI'4 r J. 

i/-^ i c 4 o kffl^-r^>^(i> ^miE^^jL 

4 9 Hftx.TDC-DC =i>/<-^»6 9 h tlX 

v^^-C*& 0 f3-^4 3^1/v^M4|li 

50 Rttft&o 
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[0 0 6 3] DC-DCn W<-*BB6 9 li, WEV o 
+ F«l^t:Vd= (R2/ (R1+R2) ) XV o<D 

[0 0 6 4 ] S<bK. DC-DC^>^-^ai6 9ii, 

d *$Jt*3 >v>*U-* 6 5 b* r?>/^U"^650m 
**C/Si:T»fiRW^5IS't&*vU-^ 6 6 -t<05l 
*ffl*S:*tB.LT^7 K6 7Sa^»^HJS-** T > 
7 p 6 6ai, ^7K68ai:r; - K**8MSE3*i>>*y K 
6 8b v- YififfigL* ft.it 74*- K6 8 &*£T 
v*£ 0 itiKJ;^ DC-DC^>;^^g|5 6 9 k J£ 
trt5frEEIftKT«tlH LfctEV d fc#»4>*«MUIVre 

f bitzm^xftmomnzn dmEE^mniKii^or 

[0 0 6 5] K6 8 a ^^Lty^t- 

vv-^ 6 e^feoasm^tcfieo-ciiawtt***^ 

8 t:«totlil^ti^7 K6 8 b^comiJ^Trfir 
^rr>x>^^^WMttt^tL^ 0 f Lt, K6 8 
b^^coffi^mSV o#jE»Uft«*iSJE"rs J: -9 
— *t^iSftiB«|S 1 1 & h ^ ^ >^UioT«fit1i 

Rl, R2 0Jt**f8»^n&o 
[0 0 6 6] ~ 

[*7Hjfc«i] mi ^y*u ? ?m*^\^tz^w<n¥-m 

gB49#6t (Regl-Reg6) rtl^ti, 1 «1* 
oo^ffi^UJElKffis 95C/DC-DC n 
6 9ifll$tltv^ 0 ^fbtC, ^mmSVref 
LT^tLib<7)0S§4 9, 5 9, 6 9*gmiiltB1-^y<> 

ifit:J: *K :<7)v^fA I C 7 0 ffit/i^flE 

[0 0 6 7] *tz* 73-^7 31^ #®g&4 9, 5 
9, 6 9K*m&ffi#tJH»l 10JtSrttT*^<— t&fc 
a&K. AS A* 6 fcf* hT-ffiSAM 8 7>f >O4«0**SS*t 
l/y^^74MS/PM@K7 4ai6t'7 
bttJ£^fcO**»ttfc*iTv*So fit, /*?K7 4b 
£^LTh'J ^ ># r Wft<0»5g7'-^t5tt&t. 16 
fi^fitfcfflffi 1 1 Histt&fiIix^ffi*0 7A-X«:SK 
MU?S»fS^*ii:-C, #@U»4 9, 5 9, 6 9 IZ&tf 



14 

[0 0 6 8] -Ot§£\ 4 8 HOT jL-XtZJti"* h U 
* >^S:. 3f07a-Xt;^f^iaL/: I C 1 0 C 

- X jp *> ? , * *i 

noffi^w;tt£n-t& h v < >^ffl7a.-xo»ti. ft 

io [0 0 6 9] 

[0070] ifc. **wo*2<osift¥a^ii#s 

fiUafeoTli. h U ^ >^*t*<0ffi5efc.x>ri- Kit 
[0 0 7 1 ] ££>(C. ^:%^0^3^»f*^Sc7)^ag#: 

[0 0 7 2] Sfc. *««0*40)!lft#a^i#» 

« k * o -c i± . - v mit iztt-r h wmmx* <nmm 

30 i- & £ b ri s -e £ fc v>9 *f y ^>o 

[0 0 7 3] itz, *»WO#5O»ft#a<0**f|« 
li:*otl±, 7jL-X*»»f1-*itt?Stfi;a<offitfi; 
«t#«uJ«ipifcj±«^s*&*iW&«i6<ofe^tffl 

[0 0 7 4] Ztz, *«W^*6<0»ft#a^)**#« 
«U*o-r(±, w ^ J: *9 ^ *i»«ffi«^BIBS:*aft 

40 ^HL^C^Hii9. K»<^)iiiP*:*fi^W»J"t& 

[H 1 ] *5fiW^*i»#*«o» 1 **k«^ov^TO 
[H 2 ] 2 ^JfeW^ov^Tco 

im 3 ] *I6W<0#*#««0* 3 i*«i:ov^^) 
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[B9] h y ^->^*:nrtBki-*ii[»Wft* 

l ic 

R a - R d E^JISta: (tK&MH) 
Ra, Rb, Rc, Rd ffitfc* ^ 

A, B SSSggBEISL 

2,3,4 h'J5> ^^T- (h'J5>^ 
«) 

la I C 

5, 6, 7 - 7i-X (HJ*>^#ffc)— 

5 a, 5 b, 6 a K (JW»«?8) 

6 b, 7 a, 7 b K (tt»««¥S) 
10 I C (^SftSl) 

i i t&mmu ( h U * >^SftSiS 

c ? i - x»* ^ > 

12,12a ><y K 

1 3 Ti-V 

E, F. G x=3- K7^f> 

1 4 l/y7 * 

1 4 a S/Pge»0]S& (vur;w- 

14b, 14c K 

15, 15a *>f y^BItt (BMS, MM 

> ^#S) 

16, 16a *>f**0tt <SJ*^&> MM 

> ^#&) 

17, 17a >W •yf-IUtt MM 

18 b'J^ <*M*ltll(SE3L« 
SI) 

1 8 a ^matiues 

18b v>f ^nyn-fe-yt (MP 
U) 

1 8 c P/SIM WP- 

2 0 I C (*«#Sfi) 
2 2 StiiB 

2 3 f^-V 
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23a, 33b, 23c K 

2 8 MM > ^f&* W#«tB»3t« 

SB) 

28b 70nyn-t7t (MP 
U) 

28c . uv** wnBtm 

3 0 I C (tlMi) 

3 2 ^Hi?£0g& (WSttiS) 
io 3 3 T^ — V 

4 0 ^SJEV^l— * I C 

e) 

4 3 

4 4 9 

4 4a S/PSEftlltt (v'J T;u- 

4 4b ^ K 

4 5 *^T>:/ (KSttflffi. * 

20. 4 6.. — /^-^7>yX^ (ftljfll 
SB) 

4 7 K 

4 9 SlEl^^'^ ? £B 

5 0 mJE^m I C (^*ffcSB) 

5 5 u>/*U-* (JtKSB. 
¥«) 

5 6 7^7f>^^7>yX^ 

5 7 ^<7K 

30 5 9 5£«E«tHIStt» 

6 0 DC-DC3>A-^IC 

B) 
6 5 

66 *vu-* (osc. §tmm 



6 6a 
6 7 
6 8 

40 6 8 a, 68b 
6 9 



DC-DC3>^-^« 



7 o 

7 1 

7 3 f^-y 

7 4 Uv*? 

7 4a S/PSE»Htt (->'J T;V~ 

7 4b K 



50 
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